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INTRODUCTION

Rapidly changing patterns of international cooperation and collaboration and

revolutionary technological and managerial changes are combining to influence and

transform the communication of technical information in the workplace. To contribute to

our understanding of workplace culture, organization, and communications at the national

and international levels, an exploratory study was conducted that investigated the technical

communications practices of aerospace engineers and scientists at three similar research

organizations in Russia and the United States (U.S.). Previous work includes exploratory

studies of the technical communications practices of aerospace engineers and scientists in

Israel [1], Japan [2][3], selected Western European counies [4], and the U.S. [5][6].

The data reported herein were collected through self-administered questionnaires

undertaken as a Phase 4 activity of the NASA/DoD Aerospace Knowledge Diffusion Research

Project. The Russian/U.S. study included the following objectives:

1. To solicit the opinions of aerospace engineers and scientists regarding the importance of
technical communications to their profession,

2. To determine the use and production of technical communications by aerospace engineers
and scientists,

3. To seek their views about the appropriate content of an undergraduate course in technical
communications,

4. To determine their use of libraries and technical information centers, and

5. To determine the use and importance of computer and information technology to them.

BACKGROUND

Aerospace engineering exhibits particular characteristics which make it an excellent

platform for studying technical communications in the international workplace. The



aerospace industry is becoming more international in scope and increasingly collaborative

in nature, thus creating a multinational manufacturing environment. International industrial

alliances will result in a more rapid diffusion of technology in order to enhance innovation

and increase productivity. Aerospace producers will feel growing pressure to push forward

with new technological developments, to maximize the inclusion of those developments into

the research and development (R&D) process, and to maintain and improve the professional

competency of aerospace engineers and scientists. Meeting these objectives at a reasonable

cost depends on a variety of factors, but largely on the ability of aerospace engineers and

scientists to acquire, process, and communicate scientific and echnical information (STI).

Access to STI can increase productivity and innovation and help aerospace engineers and

scientists maintain and improve their professional skills. These same studies demonstrate,

however, that little is known about how aerospace engineers and scientists find and use STI

or how aerospace knowledge is diffused. To learn more about this process, researchers at

the NASA Langley Research Center, the Indiana University Center for Survey Research,

Rensselaer Polytechnic Institute, and institutions in selected countries are studying aerospace

knowledge diffusion. These studies comprise the NASA/DoD Aerospace Knowledge Diffusion

Research Project. A project fact sheet appears in Appendix A.

Phase 1 of the project investigates the information-seeking behavior of U.S. aerospace

engineers and scientists and places particular emphasis on their use of federally funded

aerospace R&D and U.S. government technical reports. Phase 2 examines the industry-

government interface and emphasizes the role of information intermediaries in the aerospace

knowledge diffusion process. Phase 3 concerns the academic-government interface and

focuses on the relationships between and among the information intermediary, faculty, and
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students. Phase 4 explores patterns of technical communications among non-U.S. aerospace

engineers and scientists in selected countries [7]. A list of NASA/DoD Aerospace Knowledge

Diffusion Research Project publications appears in Appendix B.

RESEARCH DESIGN AND METHODOLOGY

The research was conducted at comparable aeronautical research facilities, the Central

Acre-Hydrodynamic Institute (TsAGI), the NASA Ames Research Center, and the NASA

Langley Research Center, using self-administered (self-reported) mail surveys. The

instrument used to collect the data had been used previously in several Western European

countries and Japan and was adapted for use in Russia. Questionnaires were distributed

to 325 researchers at TsAGI, and 209 were received by the established cut off date for a

completion rate of 64 percent. Questionnaires were distributed to 558 researchers at the two

NASA installations, and 340 were received by the established cut off date for a completion

rate of 61 percent. The survey at TsAGI was conducted during April and May of 1992, and

the surveys at the NASA Centers were conducted during July and August of 1992. The

survey instruments used in Russia and the U.S appear in Appendixes C and D, respectively.

PRESENTATION OF THE DATA

This report presents selected results from Russian and U.S. studies, with Russian

responses presented first followed by the U.S. responses. Demographic data, followed by

data dealing with the importance of technical communications, workplace use and

production of technical communications, appropriate course content for an undergraduate

course in technical communications, use of libraries and technical information centers, and

use of computer and information technology, are presented.
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Demographic Information About the Survey Respondents

Survey respondents were asked to provide information regarding their professional

duties, years of professional work experience, educational preparation, current professional

duties, and gender. These demographic findings appear in table 1. A comparison of the

two groups reveals some differences and similarities. The two groups differ significantly

in education, current duties, and professional / technical society membership; they are similar

in years of professional work experience, organizational affiliation, educational preparation,

and gender.

The following "composite" participant profiles were based on these data. The Russian

survey participant works as a researcher (77%), has a bachelor's degree (53%), was trained

as an engineer (79%) but currently works as a scientist (68%), and has an average of 20 years

professional work experience. The U.S. survey participant works as a researcher (82%), has

a graduate degree (73%), was trained as an engineer (80%), currently works as an engineer

(69%), has an average of 17 years of professional work exPerience, and belongs to a

professional/technical society (78%).

Importance of and Time Spent on Technical Communications

Approximately 89% of the Russian respondents and 91% of the U.S. respondents

indicated that the ability to communicate technical information effectively is important.

(Importance was measured on a 5-point scale with 1 = very unimportant and 5 = very

important; percentages = combined "4" and "5" responses.) Russian aerospace engineers and

scientists spent an average of 8.75 hours per week communicating technical information to
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Table 1. Demographic Findings

Russia U.S.

% (n) % (n)

Professional Duties
Design/ development 13 (27) 6 (21)
Administration/management 2 (5) 11 (37)
Research 77 (160) 82 (279)
Other 8 (17) 1 (3)

Organizational Affiliation
Government 100 (209) 100 (340)

Professional Work Experience
1 - 5 years 4 (9) 15 (52)

S6 - 10 years 22 (46) 22 (74)
11 - 20 years 34 (71) 28 (95)
21 - 40 years 37 (77) 34 (115)
41 or more years 3 (6) 1 (4)

Russia U.S.
Mean 20 17
Median 17 14

Education
Bachelor's degree or less 53 (110) 27 (91)
Graduate degree 47 (99) 73 (249)

Educational Preparation
Engineer 79 (164) 80 (273)
Scientist 21 (45) 17 (58)
Other 0 (0) 3 (9)

Current Duties
Engineer 31 (65) 69 (234)
Scientist 68 (142) 27 (92)
Other 1 (2) 4 (14)

Member of a Professional/
Technical Society 22 (46) 78 (265)

Gender
Female 15 (32) 15 (50)
Male 85 (177) 85 (290)
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others; U.S. aerospace engineers and scientists spent an average of 16.95 hours per week.

Russian aerospace engineers and scientists spent an average of 7.64 hours per week, and U.S.

aerospace engineers and scientists spent an average of 13.97 hours per week working with

communications received from others (table 2).

Table 2. Mean (Median) Number of Hours Spent Each Week by
Russian and U.S. Aerospace Engineers and Scientists

Communicating Technical Information

Russia U.S.

Communicating 8.75 (7.00) 16.95 (15.0)
With Others hours/week hours/week

Working With Communications 7.64 (6.00) 13.97 (12.0)
Received From Others hours/week hours/week

Percent of Work Week Devoted
to Technical Communications* 41% 77%

* Based on a 40-hour work week

Considering both the time spent communicating information with others and working with

communications received from others, technical communications takes up approximately

41% of the Russian aerospace engineer's and scientist's 40-hour work week and 77% of the

U.S. aerospace engineer's and scientist's work week.

Approximately 30% of the Russian respondents and 70% of the U.S. respondents

indicated that the amount of time they spent communicating technical information had

increased over the past 5 years (table 3). Forty-one percent of the Russian respondents and

24% of the U.S. respondents indicated that the amount of time they spent communicating

technical information had stayed the same over the past 5 years. Twenty-nine percent of the
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Russian respondents and 6% of the U.S. respondents indicated that the amount of time they

spent communicating technical information had decreased over the past 5 years.

Table 3. Changes in the Past 5 Years in the Amount of
Time Spent Communicating Technical Information by
Russian and U.S. Aerospace Engineers and Scientists

Russia U.S.

% (n) % (n)

Increased 30 (63) 70 (239)
Stayed the Same 41 (85) 24 (80)
Decreased 29 (61) 6 (6)

As they have advanced professionally, 38% of the Russian respondents have

increased the amount of time they spend communicating technical information. Likewise,

65% of the U.S. respondents indicated that, as they have advanced professionally, they have

increased the amount of time they spend communicating technical information (table 4).

Table 4. Changes in the Amount of Time Spent Communicating Technical
Information as a Part of Professional Advancement by

Russian and U.S. Aerospace Engineers and Scientists

Russia U.S.

_ (n) % (n)

Increased 38 (80) 65 (221)
Stayed the Same 45 (94) 26 (87)
Decreased 17 (35) 9 (32)

The Production and Use of Technical Communications

The process of collaborative writing was examined as part of this study. Survey

participants were asked whether they wrote alone or as part of a group (table 5). Only 7%

of the Russian respondents and 15% of the U.S. respondents write alone. Although a higher
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Table 5. Collaborative Writing Practices of Russian and
U.S. Aerospace Engineers and Scientists

Russia U.S.

*_ (n) ___ (n)

I Write Alone 7 (14) 15 (50)
I Write With One Other Person 69 (145) 72 (246)
I Write With a Group of 2 to 5 Persons 83 (174) 61 (208)
I Write With a Group of More Than 5 Persons 20 (42) 14 (47)

* Percentages do not total 100

percentage of Russian than U.S. respondents writes with a group of 2 to 5 persons or with

a group of more than 5 persons, writing appears to be a collaborative process for both

groups.

Russian and U.S. aerospace engineers and scientists were asked to assess the influence

of group participation on writing productivity (table 6). Only 44% of the Russian respon-

Table 6. Influence of Group Participation on Writing Productivity
For Russian and U.S. Aerospace Engineers and Scientists

Russia U.S.

% (n) % (n)

A Group Is More Productive Than Writing Alone 44 (92) 33 (110)
A Group Is About As Productive As Writing Alone 41 (86) 32 (107)
A Group Is Less Productive Than Writing Alone 8 (17) 20 (68)
I Only Write Alone 7 (14) 15 (50)

dents and 33% of the U.S. respondents indicated that group writing is more productive than

writing alone. Forty-one percent of the Russian respondents and 32% of the U.S.

respondents found that group writing is about as productive as writing alone, and 8% of the

Russian respondents and 20% of the U.S. respondents found that writing in a group is less

productive than writing alone.
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Of those respondents who did not write alone, 50% of the Russian group and 47%

of the U.S. group worked with the same group when producing written technical communi-

cations (table 7). The average number of people in the Russian group was X = 3.39 and the

Table 7. Production of Written Technical Communications as a Function
of Number of Groups and Group Size For Russian and

U.S. Aerospace Engineers and Scientists

Russia U.S.

% (n) % (n)

Worked With Same Group
Yes 50 (105) 47 (161)
No 43 (90) 38 (129)
I Only Write Alone 7 (14) 15 (50)

Number of People in Group
Mean 3.39 (105) 3.21 (161)
Median 3.00 (105) 3.00 (161)

Number of Groups
Mean 2.82 (90) 2.82 (129)
Median 2.00 (9()) 3.00 (129)

Number of People in Each Group
Mean 3.38 (90) 3.03 (129)
Median 3.00 (90) 3.00 (129)

average number in the U.S. group was = 3.21. Forty-three percent of the Russian

respondents worked in an average (mean) number of 2.82 groups, each group containing

:n average of 3.38 people. Thirty-eight percent of the U.S. respondents worked in an

average (mean) number of 2.82 groups, each group containing an average of 3.03 people.

From a prepared list, both groups were asked to indicate the number of times they

had prepared, either alone or as a member of a group, specific technical information

products. As single authors, Russian respondents most frequently prepared drawings/ spec-

ifications, memoranda, letters, abstracts, and computer program documentation (table 8).
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Table 8. Mean (Median) Number of Technical Information Product-
Produced in the Past 6 Months by Russian

A--:ospace Engineers and Scientists

Average

Number of
Persons Per

Alone In a Group Group

Mean Median Mean Median Mean Median

Abstracts 6.13 (2.00) 1.82 (1.50) 2.61 (2.00)
Journal Articles 1.43 (1.00) 1.48 (1.00) 2.55 (2.00)
Conference/Meeting Papers 2.00 (1.00) 1.53 (1.00) 2.96 (2.00)
Trade/Promotional Literature 0.00 (0.00) 3.00 (1.00) 3.00 (3.00)
Drawings/Specifications 8.29 (5.00) 12.40 (2.00) 3.10 (2.00)
Audio/Visual Material 1.50 (1.50) 4.43 (1.00) 2.71 (2.00)
Letters 6.24 (5.00) 3.82 (2.0w,) 2.86 (2.00)
Memoranda 6.46 (3.00) 2.40 (2.50) 2.20 (2.00)
Technical Proposals 3.03 (2.00) 2.02 (2.00) 3.81 (3.00)
Technical Manuals 1.67 (1.00) 1.60 (1.00) 2.67 (2.00)
Computer Program Documentation 5.73 (2.00) 2.83 (1.50) 2.50 (2.00)
In-house Technical Reports 2.76 (2.00) 2.71 (2.00) 3.65 (3.00)
Technical Talks/Presentations 1.70 (1.00) 1.54 (1.00) 2.52 (2.00)

Working as a group, Russian aerospace engineers and scientists most frequently prepared

drawings/specifications, audio/visual materials, letters, trade/promotional literature, and

computer program documentation. For these products, the mean number of persons per

group ranged from a high of X = 3.10 to a low of X = 2.00.

As single authors, U.S. respondents most frequently prepared memoranda, letters,

drawings/specifications, audio/visual materials, and technical talk,;/ presentations (table 9).

As a group, U.S. aerospace engineers and scientists most frequently prepared letters,

audio/visual materials, memoranda, drawings/specifications, and technical talks/presen-

tations. For these products, the mean number of persons per group ranged from a high of

X = 3.50 to a low of 9 = 2.(X).
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Table 9. Mean (Median) Number of Technical Information Products
Produced in the Past 6 Months by

U.S. Aerospace Engineers and Scientists

Average
Number of

Persons Per
Alone In a Group Group

Mean Median Mean Median Mean Median

Abstracts 1.67 (1.00) 1.81 (1.00) 2.67 (2.00)
Journal Articles 1.33 (1.00) 1.75 (1.00) 2.74 (2.00)
Conference/Meeting Papers 1.90 (1.00) 1.54 (1.00) 2.79 (3.00)
Trade/Promotional Literature 2.00 (1.00) 1.00 (1.00) 2.50 (2.50)
Drawings/Specifications 7.21 (3.00) 3.83 (3.00) 3.02 (2.00)
Audio/Visual Material 5.73 (4.00) 5.82 (2.00) 2.95 (2.00)
Letters 9.96 (6.00) 5.95 (3.00) 2.32 (2.00)
Memoranda 16.06 (9.00) 5.14 (3.50) 2.55 (2.00)
Technical Proposals 2.17 (2.00) 2.64 (1.50) 2.61 (2.00)
Technical Manuals 2.11 (1.00) 2.11 (1.CO) 3.11 (3.00)
Computer Program Documentation 3.43 (2.00) 2.20 (1.50) 2.35 (2.00)
In-house Technical Reports 2.34 (2.00) 1.80 (1.00) 2.87 (2.00)
Technical Talks/Presentations 3.54 (2.00) 3.07 (2.00) 3.46 (3.00)

Journal articles, abstracts, letters, memoranda, and computer program documentation

were the technical information products most frequently used by Russian aerospace

engineers and scientists (table 10). On the average, they used 18 journal articles, 16

abstracts, 13 letters, 10 memoranda, and 9 computer program documentation products in a

6-month period. Audio/visual materials, technical proposals, trade/ promotional literature,

technical talks/presentations, and technical manuals were the technical information products

least frequently used by Russian aerospace engineers and scientists during a 6-month period.

Memoranda, letters, journal articles, abstracts, and drawings/specifications were the

technical information products most frequently used by U.S. aerospace engineers and

scientists. On the average, they used 25 memoranda, 17 letters, 16 journal articles, 16 ab-

stracts, and 15 drawings/specifications during a 6-month period. Technical proposals, in-
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Table 10. Mean (Median) Number of Technical Information "roducts
Used in the Pas- 6 Months by Russian and

U.S. Aerospace Engineers and Scientists

Russia U.S.

Mean Median Mean Median

Abstracts 16.48 (6.00) 16.45 (10.00)
Journal Articles 18.33 (7.50) 16.54 (10.00)
Conference/Meeting Papers 6.71 (3.00) 12.00 (10.00)
Trade/Promotional Literature 4.97 (2.00) 11.77 (6.00)
Drawings/ Specifications 6.63 (5.00) 15.48 (5.00)
Audio/Visual Material 2.66 (2.00) 14.59 (5.00)
Letters 13.11 (8.00) 17.28 (9.00)
Memoranda 10.12 (5.50) 25.44 (10.00)
Technical Proposals 4.41 (3.00) 5.89 (2.00)
Technical Manuals 5.26 (3.00) 7.65 (5.00)
Computer Program Documentation 9.61 (5.00) 14.57 (5.00)
In-house Technical Reports 8.61 (5.00) 6.93 (5.00)
Technical Talks/ Presentations 5.08 (3.00) 10.25 (6.00)

house technical reports, technical manuals, technical talks/presentations, and drawings/

specifications were the technical information products least frequently used by U.S.

aerospace engineers and scientists during a 6-month period.

The types of technical information most frequently produced by Russian aerospace

engineers and scientists included in-house technical data, computer programs, basic scientific

and technical information, experimental techniques, and patents and inventions (table 11).

The types of technical information least frequently produced by Russian aerospace engineers

and scientists included codes of standards and practices, technical specifications, and

product and performance characteristics. Basic scientific and technical information, in-house

technical data, experimental techniques, computer programs, and technical specifications

were the kinds of technical information most frequently produced by U.S. aerospace

engineers and scientists. Codes of standards and practices, patents and inventions, and
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product and performance characteristics were the kinds of technical information least

frequently produced by U.S. aerospace engineers and scientists.

Table 11. Types of Information Produced by Russian and
U.S. Aerospace Engineers and Scientists

[n = 209; 340]

Russia U.S.

Basic Scientific and Technical Information 48 92
Experimental Techniques 46 65
Codes of Standards and Practices 19 9
Computer Programs 56 61
In-house Technical Data 83 86
Product and Performance Characteristics 29 32
Technical Specifications 23 45
Patents and Inventions 31 25

The types of technical information most frequently used by Russian aerospace

engineers and scientists included basic scientific and technical information, in-house

technical data, computer programs, experimental techniques, and codes of standards and

practices (table 12). The types of technical information least frequently used by Russian

aerospace engineers and scientists included economic information, technical specifications,

and patents and inventions. Basic scientific and technical information, in-house technical

data, computer programs, experimental techniques, and technical specifications were the

types of technical information most frequently used by U.S. aerospace engineers and

scientists. Patents and inventions, economic information, and codes of standards and

practices were the types of technical information least frequently used by U.S. aerospace

engineers and scientists.

From a list of information sources, survey participants wei"2 asked to indicate which

ones they routinely used in problem solving (table 13). In addition to personal knowledge,
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Table 12. Types of Information Used by Russian and
U.S. Aerospace Engineers and Scientists

[n = 209; 340]

Russia U.S.

Basic Scientific and Technical Information 87 97
Experimental Techniques 51 82
Codes of Standards and Practices 44 36
Computer Programs 63 89
In-house Technical Data 80 90
Product and Performance Characteristics 43 63
Economic Information 27 19
Technical Specifications 33 69
Patents and Inventions 38 12

upon which they rely greatly, the U.S. aerospace engineers and scientists in this study

display information-seeking behavior patterns similar to those of U.S. engineers in general.

Table 13. Information Sources Used by Russian and
U.S. Aerospace Engineers and Scientists in Problem Solving

[n = 209; 3401

Russia U.S.

_ (n) (n)

Personal Store of Technical Information 51 (106) 99 (373)
Spoke With a Co-Worker or People

Inside My Organization 90 (187) 98 (371)
Spoke With Colleague Outside My

Organization 36 (75) 93 (318)
Used Literature Resources Found in

My Organization's Library 85 (178) 91 (310)
Spoke With a Librarian or Technical

Information Specialist 59 (123) 80 (214)

The information-seeking behavior of the Russian participants varied from that of their Amer-

ican counterparts. U.S. participants used their personal store of technical information, co-
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workers in the organization, colleagues outside the organization, literature resources found

in the organization's library, and a librarian or technical information specialist. Their

Russian counterparts spoke with co-workers in the organization, used literature resources

found in the organization's library, spoke with a librarian or technical information specialist,

used their personal stores of technical information, and spoke with a colleague outside the

organization.

Content for an Undergraduate Course in Technical Communications

Russian and U.S. survey participants were asked their opinions regarding an

undergraduate course in technical communications for aerospace majors. Approximately

25% of the Russian respondents and 71% of the U.S. respondents indicated that they had

taken a course(s) in technical communications/writing. Approximately 11% of the Russian

participants had taken a course(s) as undergraduates, approximately 7% had taken a

course(s) after graduation, and about 7% had taken a course(s) both as undergraduates and

after graduation. Approximately 20% of the U.S. respondents had taken a course(s) as

undergraduates, approximately 19% had taken a course(s) after graduation, and 32% had

taken a course(s) both as undergraduates and after graduation.

Of the 25% (52 respondents) of the Russian engineers and scientists who had taken

coursework in technical communications/writing, about 23% (49 respondents) of them

indicated that doing so had helped them to communicate technical information. Of the 70%

(241 respondents) of the U.S. engineers and scientists who had taken a course(s) in technical

communications/writing, about 67% (233 respondents) indicated that doing so had helped

them to communicate technical information.
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Russian and U.S. participants were asked their opinion regarding the desirability of

undergraduate aerospace majors taking a course in technical communications. Approxi-

mately 63% of the Russian respondents and 90% of the U.S. participants indicated that

aerospace majors should take such a course. Approximately 18% of the Russian partici-

pants and about 80% of the U.S. participants indicated that the course should be taken for

credit (table 14).

Table 14. Opinions Regarding an Undergraduate Course in
Technical Communications for Aerospace Majors

Russia U.S.

% (n) % (n)

Taken for Credit 18 (37) 80 (269)
Not Taken for Credit 30 (63) 7 (23)
Don't Know 15 (31) 4 (15)
Should Not Have to Take a Course in

Technical Communications 37 (78) 10 (33)

The Russian participants were asked if undergraduate aerospace engineering and

science majors should take a course in technical communications and, if so, how the course

should be offered? About 63% (131 respondents) of the Russian participants indicated

"yes," that students should take a course in technical communications. About 16% of the

Russian respondents indicated that the course should be taken as part of a "required" course,

about 24% thought the course should be taken as part of an "elective" course, about 18%

thought it should be taken as a "separate" course, about 5% did not have an opinion, and

37% of the Russian respondents indicated that undergraduate aerospace engineering and

science students should not have to take a course in technical communications/writing.
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Russian and U.S. respondents were asked to select from similar lists appropriate

principles for inclusion in an undergraduate technical communications course for aerospace

engineering and science students. Table 15 shows their responses.

Table 15. Recommended Principles for an Undergraduate
Technical Communications Course for Aerospace Majors

Russian* U.S.

Principles % (n) % (n)

Organizing Information 40 (84) 97 (329)
Defining the Communication's Purpose 39 (82) 91 (310)
Developing Paragraphs 48 (101) 87 (296)
Assessing Reader's Needs 35 (74) 87 (295)
Choosing Words 49 (102) 83 (283)
Note Taking and Quoting 43 (90) 44 (149)
Editing and Revising 37 (77) 87 (295)

* About 37% (78) of the 209 Russian participants indicated that under-

graduate aerospace engineering and science majors should not have
to take a technical communications course.

The Russian respondents indicated that matters of correctness such as style and form

of publications, word choice, note-taking and quoting, were more important than process-

oriented concerns such as organizing information, defining purpose, and assessing readers'

needs, concerns which typically are stressed in U.S. undergraduate writing courses. The U.S.

respondents, on the other hand, selected the holistic concerns of organizing information,

defining the communication's purpose, and assessing readers' needs over those principles

that deal more specifically with matters of correctness, although both groups of respondents

did select developing paragraphs as one of the top five principles for inclusion.

It is interesting to speculate about why such differences occur. Are they attributable

to demographic, institutional, or cultural differences? For example, many Russian

respondents reported that they work as scientists despite having been trained as engineers,
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so a concern about accurate and correct reporting of information is compatible with the

communications needs of their professional community. The finding that 86% of the

Russians reported that publishing in the professional literature is important for professional

advancement is consistent with knowing forms and styles of publication. Perhaps

institutional or cultural differences between the two groups of respondents regarding the

dissemination of information as a resource for problem solving would account for the

selection of different principles which are being taught Is it likely that Russian aerospace

students are already such skilled communicators, given the highly competitive nature of

higher education in their country, that they have already mastered the holistic concerns of

composing effective written communications? Is the teaching of writing a component of

Russian aerospace curricula and, if so, is writing more product-oriented than process-

oriented, unlike the teaching of writing in most U.S. colleges and universities where

considerable attention is devoted to the processes of inventing and composing?

Russian and U.S. respondents also chose from a list of specific topics those mechanics

to be included in an undergraduate technical communications course for aerospace students.

Their responses appear in table 16.

Although both groups of respondents indicated that references, abbreviations, and

symbols belong in the top-five list for inclusion, the Russian respondents again focused on

the accurate and correct presentation of scientific and technical data. They also placed

relations between different systems of measurement, acronyms, and numbers in the top-five

list, whereas the U.S. respondents selected punctuation, capitalization, and spelling for the

top-five list. Perhaps these differences are attributable to the same demographic, cultural,
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or institutional differences that influenced the selection of appropriate principles for

inclusion in a technical communications course.

Table 16. Recommended Mechanics for an Undergraduate
Technical Communications Course for Aerospace Majors

Russian* U.S.

Mechanics % (n) % (n)

References 47 (99) 80 (272)
Symbols 38 (80) 64 (218)
Punctuation 22 (46) 74 (251)
Spelling 23 (48) 55 (187)
Abbreviations 44 (91) 55 (187)
Numbers 27 (56) 48 (163)
Capitalization 24 (51) 54 (182)
Acronyms 27 (56) 52 (176)

* About 37% (78) of the 209 Russian participants
indicated that undergraduate aerospace engineering
and science majors should not have to take a
technical communications course.

Given a list of 13 items, the Russian and U.S. respondents were next asked to select

appropriate on-the-job communications to be included in an undergraduate technical

communications course for aerospace students. Their responses appear in table 17.

Both groups selected journal articles, technical reports, conference/meeting papers,

oral presentations, literature reviews, letters, memos, use of information sources, and

technical instructions for inclusion, although not in the same order of appearance. It is

interesting to note that more similarities than differences exist among their choices for the

types of written communications that students should learn to produce. These choices also

probably reflect information acquisition and use patterns among aerospace professionals.
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Table 17. Recommended On-the-job Communications To Be
Taught in an Undergraduate Technical Communications

Course for Aerospace Majors

Russian* U.S.

On-the-Job Communications % (n) % (n)

Oral Technical Presentations 50 (105) 92 (311)
Abstracts 53 (110) 85 (289)
Use of Information Sources 46 (96) 72 (244)
Conference/Meeting Papers 50 (104) 67 (228)
Technical Reports 51 (106) 81 (274)
Technical Instructions 40 (84) 62 (212)
Journal Articles 57 (120) 64 (217)
Letters 47 (98) 61 (208)
Technical Specifications 36 (75) 45 (152)
Literature Reviews 48 (101) 50 (169)
Memoranda 34 (70) 60 (204)
Technical Manuals 34 (71) 43 (147)
Newsletter/Paper Articles 39 (81) 15 (50)

* About 37% (78) of the 209 Russian participants indicated that
undergraduate aerospace engineering and science majors should not
have to take a technical communications course.

In an attempt to validate these findings, the top-10 on-the-job communications were

paired with the top-five (on the average) technical communication products "produced" and

"used" by Russian and U.S. respondents. (See table 18.)

The on-the-job communications recommended by Russian respondents do not appear

to closely reflect the types of communications they produce and use, nor do the responses

of the U.S. respondents appear to reflect the types of communications they produce and use.

Perhaps the differences are attributable to the institutional cultures of both groups of

respondents. It is interesting to note that although neither group places technical reports

in the top-five category of communications produced or used, both groups recommended

that report writing be taught. Technical reports, which can be expected to yield valuable
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information for researchers, are often collaboratively written and are lengthy and time-

consuming to produce. Additionally, they are sometimes difficult to acquire for a variety

of reasons.

Table 18. Comparison of Russian and U.S. Responses
Concerning Technical Information Products

Produced, Used, and Recommended

Russian U.S.

Produced Produced
Drawing/Specifications Memoranda
Memoranda Letters
Letters Drawings/ Specifications
Abstracts Audio/Visual Material
Computer Program Documei tation Technical Talks/ Presentations

Used Used
Journal Articles Memoranda
Abstracts Letters
Letters Journal Articles
Memoranda Abstracts
Computer Program Documentation Drawings/ Specifications

Recommended Recommended
Journal Articles Oral Presentations
Abstracts Abstracts
Technical Reports Technical Reports
Conference/ Meeting Papers Use of Information Sour.es
Oral Presentations Conference/ Meeting Papers
Literature Reviews Journal Articles
Letters Technical Instructions
Use of Information Sources Letters
Technical Instructions Memoranda
Newsletter/Paper Articles Literature Reviews

It would be interesting to ascertain if a relationship exists between the

recommendation by both groups of respondents to teach technical report writing and

information acquisition skills (use of information sources). Certainly information acquisition

skills need to be developed as an important part of effective communications in light of an
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expanding international knowledge base and the array of information technology that is

becoming available to many users.

Use of Libraries and Technical Information Centers

Almost all of the respondents indicated that their organization has a library or

technical information center. Unlike the U.S. respondents (9%), about 45% of the Russian

respondents indicated that the library or technical information center was located in the

building where they worked. About 53% of the Russian and 88% of the U.S. respondents

indicated that the library or technical information center was outside the building in which

they worked and that it was located nearby where they worked. For about 49% of the

Russians, the library or technical information center was located 1.4 kilometers or less from

where they worked. For about 81% of the U.S. respondents, the library or technical infor-

mation center was located 1.0 mile or less from where they worked.

Respondents were asked to indicate the number of times they had visited their

organization's library or technical information center in the past 6 months (table 19). Overall,

the Russian respondents used their organization's library or technical information center

more than their U.S. counterparts did. The average use rate for Russian aerospace engineers

and scientists was X = 12.5 during the past 6 months compared to 5Z = 9.2 for the U.S.

aerospace engineers and scientists. The median 6-month use rates for the two groups were

10.0 and 4.0, respectively.

Respondents were also asked to rate the importance of their organization's library or

technical information center (table 20). Importance was measured on a 5-point scale with

1 = not at all important and 5 = very important. A majority of both groups indicated that

their organization's library or technical information center was important to performing their
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present professional duties. About 83% of the Russian aerospace engineers and scientists

indicated that their organization's library or technical information center was very important

to performing their present professional duties. About 68% of the U.S. aerospace engineers

and scientists indicated that their organization's library or technical information center was

very important to performing their present professional duties. About 2% of the Russian

respondents and about 13% of the U.S. respondents indicated that their organization's

library or technical information center was very unimportant to performing their present

professional duties.

Table 19. Use of the Organization's Library in Past 6 Months
by Russian and U.S. Aerospace Engineers and Scientists

Russian U.S.

Visits % (n) % (n)

0 times 4 (9) 11 (37)
1 - 5 times 31 (65) 43 (145)
6 - 10 times 34 (71) 21 (73)

11 - 25 times 19 (40) 14 (49)
26-50 times 6 (13) 7 (22)
51 or more times 2 (5) 1 (4)
Does not have a library 3 (6) 3 (11)

Mean 12.5 9.2
Median 10.0 4.0

Table 20. Importance of the Organization's Library
to Russian and U.S. Aerospace Engineers and Scientists

Russian U.S.

% (n) % (n)

Very Important 82.8 (173) 68.3 (232)
Neither Important nor Unimportant 12.4 (26) 15.6 (53)
Very Unimportant 2.0 (4) 12.9 (44)
Do not have a library 2.8 (6) 3.2 (11)
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Use and Importance of Computer and Information Technology

Survey participants were asked if they use computer technology to prepare technical

information. About 83% of the Russian respondents use computer technology to prepare

technical information. Almost all (98%) of the U.S. respondents use computer technology

to prepare tech- ;cal information. About 16% of the Russian respondents and about 73% of

the U.S. respondents "always" use computer technology to prepare technical information.

A majority of both groups (76% and 98%) indicated that computer technology had increased

their ability to communicate technical information. About 37% of the Russian respondents

and 80% of the U.S. respondents stated that computer technology had increased their ability

to communicate technical information "a lot".

From a prepared list, survey respondents were asked to indicate which computer

software they used to prepare written technical information (table 21). Word processing

software was used most frequently by both groups. With the exception of outliners and

Table 21. Use of Computer Software by Russian and
U.S. Aerospace Engineers and Scientists to
Prepare Written Technical Communications

Russian U.S.

Software % (n) % (n)

Word Processing 72 (150) 96 (327)
Outliners and Prompters 34 (72) 14 (46)
Grammar and Style Checkers 11 (22) 30 (103)
Spelling Checkers 17 (35) 88 (299)
Thesaurus 12 (26) 37 (127)
Business Graphics 24 (50) 15 (52)
Scientific Graphics 53 (110) 91 (308)
Desktop Publishing 4 (9) 47 (162)
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prompters and business graphics, the U.S. respondents made greater use of computer soft-

ware for preparing written technical communications than did their Russian counterparts.

Survey respondents were also given a list of information technologies. They were

asked, "How do you view your use of the following information technologies in communi-

cating technical information?" Their choices included "already use it"; don't use it, but may

in the future"; and "don't use it and doubt if I will".

Russian and U.S. aerospace engineers and scientists use a variety of information

technologies. The percentages of "I already use it" responses ranged from a high of 58%

(computer cassettes/cartridge tapes) to a low of 1% (laser disk/video disk/CD-ROM) for

Russian respondents. Similarly, the U.S. responses ranged from a high of 91% (FAX or

TELEX) to a low of 13% (audio tapes and cassettes).

Table 22. Use, Nonuse, and Potential Use of Information Technologies by
Russian and U.S. Aerospace Engineers and Scientists

Don't Use It, Don't Use It
But May in and Doubt If

Already Use It Future Will

Russia U.S. Russia U.S. Russia U.S.
Information Technologies % % % % % %

Audio Tapes and Cassettes 12 13 22 30 34 57
Motion Picture Film 20 17 19 29 28 55
Videotape 15 63 37 31 19 7
Desktop/Electronic Publishing 5 60 41 32 14 8
Computer Cassettes/Cartridge Tapes 58 44 20 32 3 24
Electronic Mail 2 83 48 15 11 2
Electronic Bulletin Boards 2 36 43 48 10 17
FAX or TELEX 21 91 37 8 9 1
Electronic Data Bases 25 56 46 40 6 4
Video Conferencing 2 37 31 54 33 10
Teleconferencing 2 53 28 40 32 7
Micrographics and Microforms 54 23 12 42 9 34
Laser Disk/Video Disk/CD-ROM 1 19 44 68 17 14
Electronic Networks 3 76 51 19 12 5
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A list, in descending order, follows of the information technologies most frequently

used.

Russian U.S.

Computer Cassettes/ FAX or TELEX 91%
Cartridge Tapes 58% Electronic Mail 83

Micrographics and Electronic Networks 76
Microforms 54 Videotape 63

Electronic Data Bases 25 Desktop Publishing 60
FAX or TELEX 21
Motion Picture Film 20

A list, in descending order, follows of the information technologies "that are not currently

being used but may be used in the future."

Russian U.S.

Electronic Networks 51% Laser Disk/Video Disk/
Computer Cassettes/ CD-ROM 68%

Cartridge Tapes 48 Video Conferencing 54
Electronic Data Bases 46 Electronic Bulletin Boards 48
Laser Disk/Video Disk/ Micrographics and

CD-ROM 44 Microforms 42
Electronic Bulletin Boards 43 Electronic Data Bases 40

DISCUSSION

Given the limited purposes of this exploratory study, the overall response rates, and

the research designs, no claims are made regarding the extent to which the attributes of the

respondents in the studies accurately reflect the attributes of the populations being studied.

A much mor,. rigorous research design and methodology would K ,' ,cd before any

claims could be made. Nevertheless, the findings of the studies do 'w formulation

Of the following general statements regarding the technical communidatkns practices of the

aerospace engineers and scientists who participated in the two studies:
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1. The ability to communicate technical information effectively is important to Russian and
U.S. aerospace scientists and engineers.

2. As the Russian and U.S. aerospace engineers and scientists in these studies have
advanced professionally, the amount of time they spend producing and working with
technical communications has increased for more than one-third (38%) of the Russian
respondents and more than two-thirds (68%) of the U.S. respondents.

3. The Russian and U.S. aerospace engineers and scientists in these studies write more
frequently in small groups than they write alene, although they do not necessarily find
collaborative writing more productive than individual writing. Both groups of respondents
frequently produce the same types of materials whether they vrite as members of a group
or as individuals.

4. The U.S. aerospace engineers and scientists in these studies make use of personal
knowledge and discussions with colleagues within and outside their organization for solving
technical problems. However, the Russian respondents appear to rely on co-workers or
people within the organization and literature resources found within the organization's
library.

5. Approximately 25% of the Russian and 71% of the U.S. aerospace engineers and scientists
in these studies had taken a course in technical communications; a majority of both groups
indicated that such a course had helped them communicate technical information.

6. Although the percentages vary for each item, there was considerable agreement among
the Russian and U.S. aerospace engineers and scientists in these studies regarding the on-
the-job communications to be included in an undergraduate technical communications
course for aerospace and science students and less agreement on the appropriate principles
and mechanics that should be included in such a course.

7. Although important to both Russian and U.S. aerospace engineers and scientists, libraries
and technical information centers were used more by the Russian respondents. More
Russian aerospace engineers and scientists had a library or technical information center
located in their building than did their U.S. counterparts.

8. More U.S. respondents used computer technology to prepare technical information than
did their Russian counterparts and a larger percentage of the U.S. than Russian respondents
indicated that computer technology had increased their ability to communicate technical
information.

9. U.S. aerospace engineers and scientists made greater use of computer software than did
their counterparts.

10. There were substantial differences between the two groups in terms of the information
technologies presently being used and those that might be used in the future.
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CONCLUDING REMARKS

Despite the limitations of this investigation, these findings contribute to our

knowledge and understanding of the technical communications practices among aerospace

engineers and scientists at the national and international levels. The findings reinforce some

of the conventional wisdom regarding the nature and importance of technical communi-

cations and the amount of time engineers and scientists devote to communicating technical

information. The findings hold implications for technical communicators, curriculum

developers, and R&D managers and raise questions in the following areas.

If technical communications consumes approximately 41% and 77% of a 40-hour week

for Russian and U.S. aerospace engineers and scientists, respectively, and plays a significant

role in professional advancement, to what extent do aerospace engineers and scientists

receive technical communications training as part of their academic preparation?

Approximately 63% of the Russian respondents and 90% of the U.S. respondents indicated

that undergraduate aerospace engineering and science majors should take a course in

technical communications. Are they required or encouraged to take such a course? Russian

and U.S. aerospace engineers and scientists suggested the inclusion of oral presentation skills

(50% and 92%), journal article writing (57% and 64%), using references (47% and 80%), and

developing paragraphs (48% and 87%) in an undergraduate course in technical

communications for aerospace engineering and science majors. Are these principles,

mechanics, and on-the-job communications included in the technical communications courses

available to under- graduate aerospace engineering and science majors? Much more work

must be done to increase our understanding of aerospace engineers' and scientists' technical

communications practices at the national and international levels.
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APPENDIX A

NASA/DoD AEROSPACE KNOWLEDGE
DIFFUSION RESEARCH PROJECT

Fact Sheet

A research study is investigating the production, transfer, and use of scientific and
technical information (STI) in aerospace, a community which is becoming more interdisciplinary
in nature and more international in scope. Sponsored by National Aeronautics Space
Administration the Aerospace Knowledge Diffusion Research Project is being conducted by the
Indiana University Center for Survey Research, the NASA Langley Research Center, and RPI
with the cooperation of the AGARD and AIAA technical information panels.

This 4-phase project will provide descriptive and analytical data regarding the flow of STI
at the individual, organizational, national, and international levels. It will examine both the
channels used to communicate STI and the social system of the aerospace knowledge diffusion
process. The results of the Project should provide useful information to R&D managers,
information managers, and others concerned with improving access to and utilization of STI.
Phases 1 and 4 investigate the information-seeking habits and practices of U.S. and non-U.S.
aerospace engineers and scientists and place particular emphasis on their use of government
funded aerospace STI. Phase 2 examines the industry-government interface and places particular
emphasis on the role of the information intermediary in the knowledge diffusion process. Phase
3 concerns the academic-government interface and places particular emphasis on the information
intermediary-faculty-student interface.

Empirically, little is known about the production, transfer, and use of aerospace STI in
general and about the information-seeking behavior of aerospace engineers and scientists in
particular. Less is known about the effectiveness of information intermediaries and the role(s)
they play in knowledge diffusion. It is generally assumed that information intermediaries play
a significant role in the aerospace knowledge diffusion process. However, a strong method-
ological base for measuring or assessing their effectiveness is lacking.

The ability of aerospace engineers and scientists to identify, acquire, and utilize STI is
of paramount importance to the efficiency of the R&D process. An understanding of the pro-
cess by which aerospace STI is communicated through certain channels over time among
members of the social system would contribute to increasing productivity, stimulating innovation,
and improving and maintaining the professional competence of aerospace engineers and scientists.

Dr. 'Thomas E. Pinelli Dr. John M. Kennedy Rebecca, 0. lBarcLay
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APPENDIX C
RUSSIAN SURVEY INSTRUMENT

HAyt.1HO-TEXHI~qEChAf1 HifPIOPMAIIMB
[10 Aý)POHAB'WFHE 14 IICCJIE.IIOBA111410 1COC\1H4EChOFO [IPOCTPlAIICT1BA:

NME+UIYfJAPOJ1HUbE 1] EPCJIIEET14BLI

143)'LeH~le pacrnpOC-I'p~HelIUUl1 IUY'4IILX 3ii~amikw~1 14H~opmautim

HO ai~lalWUUII Wi KocNIHaw3r"Kle /NASA. aiaii 4.

str

4-~
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IL H acxoJIbxo Ba.)teH B Baweg pa6oTe o6meii Hay LHo-TeXHAMiecx(oA 1HHýOpma~umet (Hanpim~ep, riy6-
mIIIJaUL4L4 kIJIHf YCTHbie .imCmycCHHi ) ?

coBceM He BaýKeH 1 2 3 4 5 otieHb Ba~t~eH

2. CKOJnbxo lpImmepH-o 4iacoB B Heaeji]O 3a nocJneAHI~e 6 mecHiLxeB BbI yaeJnfjimi o6MeHy Hayt4H-O-

TeXHrnqeCIKOA m1i~copmaumie~i ( HIM ) ?

.........'4acoB B HeaernlO Ha noarUOTOBi~y ny6rn4Kaukt1k.

.......... %4COB B He~zernIO Ha Hayx4Hbie amcK~yccmi.

3. IKai Bbi CLIHraeTe, 143MeHI4JIOCb JIM 3a. flOcqe~l-1e 5 JReT BpeMfi, 3aTpaxIMBaemoe Bamm Ha o61%leH
HT1M ? (OTmeTbTe floJXARxfimut OTBeT.)

1. YaemitmnvoCb.

2. He L43meHl4AOCb.

3. YMeHbzlnwocb.

4. Cxoamx~o nIpImmeHO 4aCOB B HeaelJ]O 3a nocieiaHme 6 mecJIueB B!ý- y IIicaij, pa6oTe c HIM4,
noJnyt4eHHOr4 OT .LIPYP14X ?

.........4acoB B3 iiejeJIIO Ha 14TeHm4e ny6Juixauidl

.......... 'aCOB B He2~eJI1O Ha HayL[Hbie Azchyizclr.

5. haK. 113MeHJInOCb B C13R314 c BawiHm tnpo4ýecciMoHanbHh1M POCTOM BpeMA, XoTO poe Bbi yazeinqeTe
pa60Te c HIM4, noayx4aemog1 OT JLIPYrFMX ? (OTmeTbTe flaoAmoumLUtl OT~eT.)

1. Yaem4wqiuocb.

2. OCTanocb TaKmm >ie.

3. Ymenb~rnlaocb.

6. haixo~ flpoueHT Baiumx ny6miuixaw4A COCTaBJIJqIOT:

1. Hy6Anm~auw* 6e3 coaaTOP013..%. ~ Ecrim 100%, To nepeA.aRl4e F', Bonpocy 9.
2. fly6.nwxau~im C OAHNM co8.BTOPOM ... %

3. Hly6rniitawur c 2-5 COaBTOpamI4 ... %
4. ny6nimixauai c 6o~nee qem 5-io coaBTOpa,-.i...%

7. Kai~aii ddopma pa6Omil (c coaB3TOpami4 iunai 6e3) jiBUieTrcii, no Baiue~ty NHHifi]flO, 6ojiee aý4eIy-
TL4BHOtA, T~e. UPO143Boarnmeri nex4aTHOtA npOayKUR14 6oJnbwe Id/wmJ aiyqiuxero iXa'4eCTBa? (06Bae~zrTe

Kpy).Kom noalxoxliLfliV UTBeT.)

1. C coaBTopaM.mm

2. lpt4imepH-o oarnHaxoBO.

3. Be3 COaBTOpOB.

8. ~ci~ai~ancji jim rJocToJI}HJMA D Tel~e~le nocJnezittiX L1!eCTti MecCHUCB COCTaB rpylnribi Bauimx coaB-

TOpB? (OTmeTb're rnoJxoajituiwA OTUCT).

I . Ila. LMimceHHUCA COCT8.B rpyiiribi ... 4e~noaem.
2. HeT. C xaJ(HI m-lcn]om rpynni lBbi corpyalUI q4? ....

. 
KojiW-iqcCIO r-pyril.

q"hCJICHliblg COCTaB Ka)KTIOA rpynni~f rIp146J1Ii3l4TeJlbHO ... 4eJIoBelK.
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9 (.'Kii1,K (n~p"GnH3ITejiblno) Pa3Jw44HbJx maTepwanJo1 HT14 H~3 nepe14iicneHHWX Hm4*e Bw nowwo-

ro3:14.a nOC~liaHLe UICCTb MeClIUeE3?

Be3 C t414C JX0

coaB-ropoB3 coaBTOPaMM COaBTOPOB

S (umL ; iu i a ,4iibix ý+y ptiajio ........

:3 N a~p~a~b •kIJpeiUII.CO~NIIIO3MYNIO1 ......

I I i N11\t lWJeHlIiAt IaTaJIU I ...........

Ll~p it-ýK"L, cLRwt1441.akimw...... .

b A , \uIloi./BAeO maTepkia;IbI .. ..

1hAcbMa.........

D TtuimLi~ecX~ie nptaoýtKeH1iim .. . ..

IU TeXHw.4eCK~e pyKwlOB.CTI~a.........

11. 2C)K1yMeHT&UI4Ji K KWNInflbOTepHUNI riporpammam ... ... ...

12. BfiyTpefflrnee TexHm~iecm~e OTLIeTh ... ... ...

13. Afo~qaaia. m coo6mefum ii a ceMmi~apax ... ... ...

14. 3a.~iBNM~ Ha H3o6peTernl ..........

I 0. (ii.:o;ribiw (npIIAbmIt3ITenlbffo) paznwitHbix ma'rep~iajioD HT14 M3 flepe4fic~zeflibx HI~e BIx M~c-

lI10$lb3oi~ajiL -ia riuclielu-me UieCTb NmecrnieB.

Lm~czo pa3 3a noc zejm~e 6 mec~uzeB

I A\iivioairni. pe4)epa'rbu...

2. (~'Bi41 HIyt4fIIX m-•yphiaJax...
31 N! ~'i cvkaj;I C-bej>3;103. 1101d~ePCIRIwMi U4M1O-13LYMOB

.1 4. piuiK, neI a rioru....

J,,wMvkiewaLmji K~ Kumuw1bo'reptibim lporp)ammam...

1)BHly'T;.-.i)t! TXIMLeC. OrTLICTL

I .:h.L~LUHa iiayqmlbx ce\Hliiapax

11, Kav.we4 im~iw 11TH1 Bbi IICvnjb3)yeTe al BainetA 1IaCTo~iWefA pa6oTe? (O6BeAM4Te Hpy~fXOM COOTBCT-

11 a HeT
IIhiNklmo--textHq'cC.all miq()op~maLmiL or6LILro xapaKTepa 12

2 OMIlCUIMiin T(OXHHI,1W 9C11CpwM.NeI'ra 12

1 c lALIoKm " NI M'IoALIj llu(rpoCK ii()aIflAll 2

1311 vi pemint. 'rexklH titcj)-mv 0'rqicfb] 2
7 I~tt~ IK 1t 1.1 f ot mvU~iI XLI.!.OKTc( jitxC I HL 2

ShxIII.110(- -)KO ffuM"LqfCI Kali Pfff(ý()p.\~LjajR 1 2

II) II ol t"ill lA1c"lm~alI1 2
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12. lKaxyio HTII Bbi fPOM38OAi4Te (14nIM flpeanronraraeTe Co32Laa~aTb) B Ba~uefl HaCTORLwet pa6oTe?
(O6HejrnTe XPY?*(XOM COOTBeTCTBYIOWI41~ OTBeT)

lIla HeT
I1. HayY4Ho-TeXHHi~ecK~aA l4H4)Opmaui~M o6wero xapax'repa 1 2
2. TteXiHia t4 meToqtiia oKcflpmmeHTa 1 2
3. C'TaH~apmil M HopmaTM4BHbie aLoxymeHTbl 1 2
4. NMCTOUIKH ii meTo21bi I1poeKTAOBaHii 1 2
5. Ko~inbiOrep~le flporpammbi1 2
6. BHyTpeHHae TeX~ii%4ecxmJe OTtLeTbi 2
7. TrexHM14eCi~e Pi pa6oxtnie xapax'rept4CTxI 1 2
8. 'reKHMwleIMie ycfioBuii ii cflu4ýtKauiMM 2
9. fla~reiHim, H306peTe~l*i~ 2

13. Kor~aa Bbi ni~uleTe IMJIM nOAPOaBotaaxBaeTe K~ ny6rni~auijiu HTI4, floJnb3yeTeCb Jim Bbi nomonlxbjo:

(0613ealiTe IKpy?*(Kom COOTBeTCTPYIOLIIMtl OTBeT)

Bcer~aa O6IlMHO I4Horiia Hiixoria

1. CHotx ixojuer' 1 2 3 4
2 TeX~iwiieciqix pe~aaTOPOB 14I1 pe~pepeHTOB 1 2 3 4
3. 4O~PpMMTehzeA 1 2 3 4

14. baxol 143 npHBeJaeHHbIX HMwf( OTBeToB HaMny,4iimM o6pa3oM o~pax~aeT AeHiTejlbHOCTb nio ol)opm-
neieiMio BaiutiX Hay 4Ho-14ccjieAoBaTeJ~bCi(14x pa60T (143rOToBjieHI.¶Io p~cHlHOB, rpac~mxjoB M T.fl.)?
(O6BeealnTe Kpp)tK(om TOJIbKO 01114H oTBer-)

1 . Bcei opopmJnetie Aa jenaio cam OT pyiKi.
2. Bceý o(ýopmnjere q )ienaio c flOMOLbl ibj omflbloTepa.

3. !3Ty pa6oTY BbiI1OJIHJIIOT O4I0pMlTeJiMi.

4. lIiiorata OIýOPMJIeHtieM A 3aHim~aiocb cam, MU or~aa nepe~iaio OTY pa6oTy OýopMHTejijim.
5. OýopMMTeJ~bCxyIO pa6OTy BbifloiIH.ReT cexp~e'apb.
6. Op)opm~neH~e Bbinfl0iHHeTC.H M4bIM cfloco6oM.

15. 143yla.nM JiMi Bbi K~orla-juMfo i<ypchl, BI~JIvoqaio~ufe meTO2IWb HCUOJlb3oBaNHx HTH K zOA~rOTOBXy
HTfl K ny6jz~xauo*i? (O6ueirnre xpyIxxom noaixo~aiiuWit OTBeT.)

1. lIla, BO Bpemji y'-I~bl B BY3e.
2. lIla, tiocJne OKOH4iaHMHi BY3a.
3. lIla, M B BY3e, m nocJne ero OlOH,4aHMHii.
4. HeT. B coIy4ae 'raxoro OTae~a, ie pegALMTe x ajonpocy 17.

16. HaChonlbxo rIoJle3Hb1Mi O?(a3aJIHCb nptio6peTeHHble 3JHaHMHH B pa6oTe c HTM?

I1. CytIueCTeiHiO.

2. Majio.
3. becnoJie3HIlM14.

17. Ci"lraeTe JIm Bbl Heo6xoai4nMbIM Kypc no BoIIpocam HTI4 ripH i1oarOT013Ke crie1IHaJII4CTOB B o6naCTu
an~a~mo"HHo-iocmi4t4eciXoA Hayxi4 14 TeXHMXiM B BY3e ? (O6BeAMuTe XKp)IKHom floAxoARHIMA OT~ee.)

1. Ila.
2. HeT.
3. He tmMeIo onpeaLenleH~oro MHeHMH.

(EcJIm Bbi B~bi~panti oTtieT 2 MJiMt 3, nepetialwre K aonpocy 24).

39



1'. lKZLOO, nio Baiuemly IHeIIlio, .aojii<H-a 6bi~m cpopsta oTqeTHOCTL4 rnpl M3yvleHHL aToro Yypca?
ýO613~il'ire 1IO);iXOL~fl1LU1 (J'IeT).

I.-*oi~oin±eti 6
iu1Tk, xypc co ciaaqet¶ 3aqieTa

2. lljio~~heii 6 UTb Xvpc 6u3 cJ1a4M 3atltra

3. Ife 1ml,,K unpe.!WJnemi~oro mHemikji.

IU ~ ~~:; (Lf~Lm.i 3,z, L'4T0 iKvpc nio IBorpocami IITI' a2onEei~i 6blTb. (O6imaHnTe floaoAXOumAI~ OTBeT)

I. aC'blO O6R13a'reJlbHoFo xYPCa
2. qac- fio I~ypca no fifi6opy

3. CamaOC'rTe~lm~blibI%1 KYPCONI
I1l flk2 mmlNCo Ollpeae.1CHIIoI'0 mtiemm¶

Fc.;w im kiji lbpa;iv.w TiwT 1,2, mimir 4, iiepeginiTe K< Donpocy 21.

2U ~ ~~i Bbwrv.2Jl 3~. WFU OT Jl,ýbHbIA1 KYPC nO Bonpocami HT14 aoji>KeH 6 hITb (OfteagTe fl0Ax0.rLHI11

I .06ii3a~reihbiibi iypcom
2. 1•ypcom n10 Bhi6opy

3. lie mteieo onpeam~JetHHoro NI~e1114j

21 KmmcI W43 [l1)M14IFCACHIIX FIHIA~e pa3,aeJIOEI CieRlOBaJno 6h1 BXJIIO41HTb B Kyp no Bonpocam HTII
IIJAI lIuaj10ronxu( Cr~eulailoc'ron Bi o6uiac-mo aF aut1HoHQ-KOcmmqecIK0A Hayyii 14 TextiNK14 B BY3e ?
((hsIWUITC Kjy)t(ýKOMi 11oAXoJ 414A OTBeT.)

hla HeT
I Oiipu;kt.;efixe uejiuA fH'PII 1 2
2. ()ittih4 14114opmamOkillibIX no'rpe6HOCTeA¶ Iccle~aoaaTeAH 1 2

.OPI'afik-auwn CIICTe,%Ib [11W 2
-.Pa'ipaGoTa CTPYXTypbl uy6Jinihautim (BeaeffleHe, nepexoabi 11 e&bIBAobz) 12
.J rmi.mii i (ý)opN1 iiay'4Hbx flyGJl1dKaidt" 2

11111 iiouailp11t 14 CCFJI.I.14 1 2
. l.i-ipiae" ii Ieucetime Lwc1paE1jieti14g 2

ýi 'I ý-pM14?iovmti1i ( wi4Acratiie M1101'OC.TIOBHH 1 TA).) 12

22 Lf ,) ".I lsun(III-oro iIAtie cJneiiofnaJo 6ibi BKRIO'41M, Bi Kypc 110 [orilpocam HTI4, fpH floaro-
1lt)lIJW clielk~a~iIme'uli 13 oGrinauT' anw1aLMo101011 HayXHi 14 TeXHIMKI B BY3e ? (O6Be~Alie McpyKX*OM

Ila HeT

I 1'([OJIb,3onaItime COKpauie1i4im 1 2
2 H ciioJub3oBahIme axpofiIH0lo[ 1 2
3. Ve[OJ1IAwoijaim~e :]avJialtlOx 1YI 2

5 u 110imm, icmaH14 Alaxoli flyIE'r yaIml4l 2
G M11j1,0311('( C 1.JIOi< 1 CI11I J~OYLMOK011 2

IIpaiuloICaivit 1 2
McLI (llOlonaimt, ciwitiiHiJI1lhX CH1MI3OA0i] 2
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23. ha1KHN flpocpeccMOHaJTlbHbIMl HaBbIyam, M3 nptMBe2aeHHb]X HI4IW~e, Heo6xozlMmo Q6yxiaTb CTyAeHT0B BO

iipel~~ Iypca no BonpocaM HT14 npmL fl0arOTOBKe cieLtwanmC'rOB B o~nacM aBt4aiji40HHOA HayKm
ki -exiimKm tH BY'3e? (O6BeaznaTe KpymKor~i noAxoajiuluue OTmemi.)

lila HCr
I.AHHoTMpoBa-HIC m pe(ýepimpoBarnie 1 2

2. Be~jekti'e aenoioAo riepenticiKI 1 2
3. Huri~icairne aoxjiaRtHbIX 3a1miCOm 1 2
41. [1 no~catite TeXHM'4eCKl4X 1MHCTpyK1,11A 2
5. larimca~iwe mi oýOPMJlefile CTaTetA .ajui Hay4HblX mKypHajiOB 12
G. [loAIOTOaaa K~ .~ioJa~aaMt Ha KoHc)epeHu~ijix 12

7.YmeHMPi ni4caTb 0630pbl 1
S. Ymeiiwe nticaTb TeXH1wecx1(e PYKOBO2ICTBa 2
9. Hianica~me 3a~MeTox< B MHc0pmauiH0HHbie 61ojineTeHM~ 14 peJiia.MHbxe npocnexmTi 1

10. YMeH~e aLejiaTb YCTHbie Hay 4HO-TexHmqeci•He coo6WueHHR 12
11. Y~me~lft pa6omaTb C TeXHH'-ieCK14MM cfleit~i4)4KauzmfmI1 2
12. YNmeiime noIcaTb li 0POPIJfiZTb HaytlH-o-TeXH14LeCKme OTt4e!ThI 12
13. MCnIoJlb3oaaHi~e CTO'.HlHKoB HTI4 1 2
14. Apyroe (yxa>Kl4Te)

24. M'CnOJ~h3,'-e jim Bi XO.Niflb1OTep flpm cOCTaBmeHI4m m 0#0pmJIeHL HT14 ? (Ofte~alwe rroAxo~Amuut
U TBelT. )

1. Bcer~ia,

2. 1•aF rpaawno0.
3. l'hor-'aa.
4 HHKior~aa. (rlepeg.AHTe K Bonpocy 27)

25. Y'leHIL4nO B JI CAIOJIb3oBatile KONflrblOTepa Baum B03MOMHOCTH o6meHa HT14 ? (068eýzWTe noAn-
xoaj1Iiui" oT~e3C.)

1. CyiueCTmeHH~O yBeJio'aino.

2. HeNIHor'o yaeJIM4qtjio.

3. COncem~ He yBentit4Jino.

26. CrIIOJIb,3ye'reJm4 Bbl KaXt~e-.q46o H3 lip4Be2IeHHb1X H4MCf~ IOMflblOTepHblX [iIorpamm .Ipt Hvlm~caHKW

Hi OqpOPMJIeH;Ii IH TA ? ( O6Beal4MTC !(pymKXom I1oaxojUiLuM OTBeTbI.)

lIla IleT
I .1eyxconbli IpejiaK'roI) 12
2 ii porpami~a U40)omJICHmji1 2
3. flporpamiiNa Inpo~tepKm rpamNmaT1MX M CTMJIR 2
I'1 1por'pami.ma up[ollepti op4wrpapimH 1 2
5 I\omflhtorepllIc CJIot3apw " cflpaE3omIimx 1 2
6. Ilporpamma 11eJnonog rpa4)MXMi 1 2
7. Ilporpammia HaytI-IOA rpa4HxM 1 2
S. HaCTonbIam w3JiaTeJnbCma, CIICTema 1 2
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27. lKax Bam npe.4C~aI~iaeTCJI HcnolOJb3OBaHHe Bamm CneaYIOLUHX BiVAOB 9aleXTpoHHo-sHHopmawioHmxX

TeXHO~normtl npwi o6meHe HTLI ?

R eO'o yH<e fI 9THm eaif Ar HT le He Hzmeio
1HCflO~b3ylO He rlojzb - MCUIOJlb3yIO npe)ZCTaBnzeHHA

3yIOCb, HO K COMHeBa-

4Htq)op~MaumOH-Hble TeXHQJOFL4im aonycx~aio lOCh B TOM,

HCnOJ~b3OBa-MTo 6 y21y
HHe B 6 yay
axem

I1. 3ByIKo3ani~ci Ha marH~iTHbIX jieTraX mt KacceraX 1 2 3 4
2. FmtiopitJabmbI 2 3 4
3. BlwueoiKaCCemi 2 3 4
4. HaCToJIbHaa 1H3.aTealbCKaRi C1HCTema 2 3 4
5. hoMrlbloTepHbie 1KacCcTbI, Amc~eTbl 2 3 4
6. ýJAeiTpOHiiaI nOLITa 12 3 4
7. ýJleXTPOHHbje 60J]jAeTeHI4 2 3 4
S. DAIKC mTEJIEKC 12 3 4
9. ý)ilelxTpomwte 6aabz aa~HHbIX 12 3 4

10. Bma~eo3arudcp i<oi4)epeHLmAt 2 3 4
11. TejierpaHCAJ1SUX1I KoHtepenw4u 1 2 3 4
12. MNixpoC4IZ4un MAKiPOCýOpMbl 2 3 4
13. Jia3epHbie 3BYROBble iH BiAeo~I1cH,

laa3epHble AL14CK14 aIJlR XOMnbIOTePGB 1 2 3 4
14. ajieKTpOHHO-IH4cPOpmau~iOHHbie ceTH 1 2 3 4
15. ý3neKTpOHHO-i4H(OpMaLIL4OHHbie JIoi&JnbHbie CeTI4 1 2 3 4

28. Korjia Bbi Cra~ltdiaaerecb C TeXHiH~ecI.otl npofhtemot, XaKoll 1(3 flpHBeaeHHbX Hi)Ke cnoco6oB eý
peweHmfl Btbx H36mpaeTe? (Oftezulire mpymmxamm noaxoAJIuIH OTBeTbl.)

ha Her
I1. O6cym~eitie npo6Jlembi c KomileramH 1 2
2. O6cymaeHme rlpo6nembi c BaWHM HeflocpeACTBeHHbIM pylKoBoAHTeiiem1 2
3. O6cymaernie c o~cnepraM4 N3 Bawetl opraHK~aiwt 1 2
4. O6cy>Keilie C oKcnepTammH 13 CTOPOHHI4X opraHH3auHtA. 12
5. O6paLuiaerecib K~ BiTypernt1ir TeXHIImecXmmOM o'ýeam1 2
6, Ilcnonlb3yeTe 6,6nJntoTe,4"bje HCTOXIHHKHN ( HaflpHMep, maTepi&Jabi KOH-

4pepeHanti, coBeLLuaHMAf, Hay4HkO-TeXHHt4ecxcme Mf(PH&Jlbl MOHor'pa4~H14,
pyIUBOoACTa mi cnpaBo~Lium) 12

7, WC rI0iibyeTe m~1~o pmau~oHio-TexHi44ecm~e I4CTO4HHKH<1, Tamce max:

Ko~inbtoTepH3OBatlHbie 6amib iAaHHbix; CH4CTemaTK3HpoBaHHEb1e pe~e-

pai I4mw~e yxa3aTejim 4 HHýOpMa~luil; KOmflaKTHb1e aWcmI C HaHeC6HHOPt Ha
iu~x wH4JopmauIi~et m COBpemeHHble cpeiiCTa 3aUXIATbl iKomfnioTepHb]X nporpamm 2

8 O6pawuaereCtb 3a flomoLuibo 13 WA6JHOTeKm 14 K cfleumdan4CTaM B o6naCnt HT14 1 2
9. M Cn1O~b3yere flepcoiialbitbie cnpaBO'4H0-1HH4OpMaUHdoHHbie ýOHabl,

fiJmo'.4aR HCTO'4HNKH NHH4Opmau14H, IKomBJel<Tyemble B BameIg opr&HH33iUKH 12
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29. CyuleCT1ayeT JU4 61'l6JI1wrreKa 14J11 Oraeai HT14 B BamueR opraHI43aLXMHu? (06Be~ZtiTe iKpy~iom
[1O~aXO.lilH1ILH OTBeT.)

1. )Lla, B TOM )*(e 32IaHKHl, r~ae ji pa6oTaio.
2. Aa, HO TeppktTOp4a~nbHO aTO He 6J]131(O.

3. HeT. (rlepeVtz14Te h Bonpocy 33)

30. Kai< aajieixo OT meCTa Bauieg pa60TLA pacnoionwKeiibi 6m6RHOTeKa miu4 o~ae.n 11TV BaiueA opra-

................... K14JIOMeTpOB

31. HaCKOn~bYo Ba)*(HO ,tUii Bac E Bawefl pa6oxe HaAIm14He 6HmdrnOTe<hl HJim oTaeieia HT14 B BamueA
opraHkl3auirn ? (O6Be.~rnTe oueHXY.)

CoBcem tie Bwmi~o 1 2 3 4 5 Ot4e~b Ba.'HO

32. CKOJnbxo npi14mepHo pa3 3a nociieiaH~ie nonroaia Bbi o6paiuxajuib B 6146JflMorexy 14JIH O~raen HT14
Baweti o)pCaHm3aLum ?

.........p a3.

CAedy~ou4ue ceedentux 6ydym UCnoAb300alibt 04$r onpede.4euuff cnetqugouxu moa'o,

ka ytacrneyvinn e o6meue ut nornpe6AehUU HTH criei4uaAUCMbl C Pa3A4U'YW.44a 4U~hoCmnb1MUi Oahhbl~tu

33. Bawu nion:

I1. MY>KCx<Ot 2. AKeHcmmg

34. Bawe o~pa3OBaHtie:

I CpeAwiee

2 Cpe)ZHee cneumanibHoe no cfleLLIanbHOCTH
3 Bbicwee no cfleLtia~JbHOCT~14

.1 aH.awaa WJ1M J1OXTO I..........................................................HK

5 Ilpyroe (Yxa.)1lTe) . . . . . . . . . . . . . . . . . . . . . . . . . . . .

35. Baw CTa~i pa6OTbI B o6JIaCTiH aB14aI~jOHHO-XOCmmWiecH~oA Hayxi 14 TexH14ic:....reT.

36, Kaiwe H3 flpmBCaeHHbIX H;1)+ce onpe~aeiiemiA HaL4Jny4Lnimt o6pa.30m OTpawtaeT Bawy ocHoBHyio npo-

(p(,ccI4OHaJnhHyIO A4efTeJnbHOCTb? (OGaeAMTwe TOnbY.O OA0dH Homep.)

01 Hccirie~iOBaTeJlbcimaji

02 [Ipeno~aaaTeJ~bCi~af (Bxnioqafl iHccne.aoaaTeanbcxyio)

03 [1 poeKTHO-I<OHCTpyI<TOpCI~aJi

011 Hl OMb WI eHHO-npOl¶3BOAiCT~eHHaiA

05 TeXi~t'.ecxoe o6cnyyx<HBaHi~e o6opyazo~aHmfR

06 Mapxe'rimr. C6blT npo~iyxuri~j
07 Aamw4HiMCTpaTi4BHO-ynpaH~neHtlecxaJ1
08 KoHCynibTaTHBHam

09 Ilpyr'oe (y~amllTe) . . . . . . . . . . . . . . .
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37. Baiii 6ibijno nojiyq~eHo cne2Lylouiee flpo4eccHoHaJnbHoe o6paaoaaHme: (OTmembTe)

I MHHKeHepHo-TeXHW4eClKoe
2 YH14BepcHre'rcxoe
3 ii'pyroe (yxa>i<HTe) ..............................

38. B Bawdtg HaCTOji1ueg pa6oTe Bbi CB4ITaeTe ce6ji npe,'ae Bcero: (OTme~bTe)

I HHn-eiiepom

2 Hayx-n-blrl COTPYI1HlHKOM, HccJie2LoBaTenlem

3 Iipyroe (yi~a*HTe) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

39 9Bnfne'recb amU Bbi LineHom KaxI~x-jiiH6o npo~ecciiH0H&bHbIx (Hmwcei-epHEaX, Hay'4HblX 14IK
jrexjm44ecjxj ) o6iueCTB? (OTmeTbTe)

1. Aia 2. Herr

ILOHIOJIHH4TEJIJJHbIE BOHIPOChI.

1. Xo'rwre irn Bbi '.TrO-jni6o eiiO a~o6aBi4Tb 0 B03MO)I<HOCTRX o5meHa Hay4qHo-TeXHJ44eci(o~k14HH4ýOpma-
ume~i NtelKy coeumajiliCTaMk1 B o611aCT14 aBi~aLxl4oHHO-XOcmutiecioA HayxH N TexHmmH?

2. LIhO ewe6 mo)4eT 6bJTb caneniaio AAAi YJAy4weJil4A o6meHa Hayt4HO-TexHmtieci~ofl mH(1opmaImetk B
o(G.riaCTv aHmaui40HH0-xocmt4LecKoA~ Haym(4 M TeXHIIKkI?

:3. CKO~biri~aA<HbNIPI annI Bac nBiIIIOTC11 ny6jimxaLW~H 13 cneuLHajjbHOtl JI~p~p B nep~o~x Bamero
iipo(ýecccL4oHaJqbHoro pOCTa t4 CTaHoBJneHlHR? (OTmembTe)

(J'o~epweHHrO Hie Baa<Hbl 1 2 3 4 5 Oxieim Sa)IMLI.

4 IxaKOrBO OTHoiueHi~e Bamero pyx<OEoAcTma K Bawtiim ny6n1mxawumM B npo~eccI4oH&3bHOtA nhlTepa-
Type I (OTmeTbTe)

CuBcem H-e nozLllepm"HjaeT, 1 2 3 4 5 O'.ieim floALeP.HiBaeT.
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APPENDIX D

U.S. SURVEY INSTRUMENT

Technical Communications in Aerospace: An International Perspective

An Exploratory Study Conducted at the NASA Langley Research Center

Phase 4 of the Aerospace Knowledge Diffusion Research Project

1. In your work, how important is it for you to communicate (e.g., producing written materials or oral
discussions) technical information effectively? (Circle number)

Very Unimportant 1 2 3 4 5 Very Important

2. In the past 6 months, about how many hours did you spend each week communicating technical information?

(output) _ hours per week writing

__hours per week communicating orally

3. In the past 6 months, about how many hours did you spend each week working with technical information
received from others?

(input) - hours per week working with written information

__hours per week receiving information orally

4. Compared to 5 years ago, how has the amount of time you have spent communicating technical informat ion
changed? (Circle number)

1. Increased

2. Stayed the same

3. Decreased

5. As you have advanced professionally, how has the amount of time you have spent working with technical
information received from others changed? (Circle number)

1. Increased

2. Stayed the same

3. Decreased
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6. What percentage of your written technical communications involve:

Writing alone -. (If 100% alone, skip to question 9.)

Writing with one other person

Writing with a group of 2 to 5 persons

WVritij with a aroup nf more than 5 persons __

100%

7. In general, do you find writing as part of a group more or less productive (i.e., quantity,/quality) than
writing alone? (Circle number)

1. A group is less productive than writing alone

2. A group is about as productive as writing alone

3. A groups is more productive than writing alone

4. Difficult to judge; no experience preparing technical information

8. In the past 6 months, did you work with the same group of people when producing written technical
communications? (Circle number)

1. Yes -- About how many people were in the group: number of people

2. No -* Wi' i about how many groups did you work: number of groups

I

About how many people were in each group: number of people
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9. Approximately how many times in the past 6 months did you w-rite or prepare the following alonc or in
group? (If in a group, how many people were in each group?)

Times in Past 6 Months Produced

Alone In a group

a. Abstracts times times Average No. of people

b. Journal articles

c. Conference/Meeting papers

d. Trade/Promotional literature

e. Drawings/Specifications

f. Audio/Visual materials

g. Letters

h. Memoranda

i. Technical proposals

j. Technical manuals

k. Computer program documentation _

1. AGARD technical reports

m. U.S. Government technical reports -

n. In-house technical reports

o. Technical talks/Presentations
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10. Approximately how many times in the past 6 months did you use the following?

a. Abstracts Times used in 6 months

b. Journal articles

c. Conference/Meeting papers

d. Trade/Promotional literature

e. Drawings/Specifications

f. Audio/Visual materials

g. Letters

h. Mcmoranda

i. Technical proposals

j. Technical manuals

k. Computer program documentation

1. AGARD technical reports

m. U.S. Government technical reports

n. In-house technical reports

o. Technical talks/Presentations

11. What types of technical information do you USE in your present job? (Circle appropriate numbers)

Yes No

Basic scientific and technical information ............ ... 1 2
Experimental techniques .... ................. .... 1 2
Codes of standards and practices .......... ............. 1 2
Computer programs ..... ................... ..... 1 2
Government rules and regulations .......... ............. 1 2
In-house technical data .............. ................. 1 2
Product and performance characteristics .......... ... 1 2
Economic information ................ .................. 1 2
Technical specifications .... ................. .1.. 2
Patents . . . . ................... 1 2
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12. What types of technical information do you PRODUCE (or expect to prumuc,, in your preselnt job., (irch;
appropriate number)

Yes N o

Basic scientific and technical information .............. 1 .2
Experimental techniques .... ................. .. .
Codes of standards and practices .......... ............. 1 2
Computer programs ..... ................... .1... 2
Government rules and regulations ........................ 2
In-house technical data .... ................. . ... 2
Product and performance characteristics ........ .......... 2 2
Economic information ..... .................. . ... 2
Technical specifications .............. ................. 12
Patents .......... ........................ ... 1 2

15. Have you ever taken a course in technical communications/'writing? (Circle the appropriate nuinber)

1. Yes, as an undergraduate -- 16. How much did this course help
2. Yes, after graduation [ you to communicate technical information?
3. Yes, bothJ (Circle the appropriate number)
4. Presently taking
5. No

1. A lot
2. A little

3. Not at all

17. Do you think that undergraduate aerospace engineering and science students should take a course in
technical communications? (Circle the appropriate number)

1. Yes

2. No

3. Don't know

If you answered "no" or "don't know" to Question 17, please skip to Question 21. If you answered -ves"
to Question 17, please continue to Question 18.

18. Do you think a technical communications course for undergraduate aerospace engineering and science
students should be: (Circle the appropriate number)

1. Taken for credit

2. Not taken for credit

3. Don't know

If you answered "not taken" or "don't know" to Question 18, please skip to Question 21. If you answered
"taken" to Question 18, please answer Question 19.
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19. Do you think the technical communications course should be: (Circle the appropriate number)

1. Taken as part of a required course

2. Taken as part of an elective course

3. Don't know

If you think the technical communications course should be taken as a separate course, please answer
Question 20. Otherwise, please skip to Question 21.

Do you think the technice- comrnmuic.,Aons course should be: (Circle the appropriate number)

I. Taken as part of an engineering course

2 Taken as a separate course

3. Taken as part of another course

4. Don't know

21. Which of the following principles should be included in an undergraduate technical communications course
for aerospace engineers and scientists? (Circle the appropriate numbers)

Yes No

Defining the purpose of the communication ......... .................... ... 1 2
Assessing the ned of the reader .............. ........................ .... 1 2
Organizing information ................ ............................ .... 1 2
Developing paragraphs (introductions, transitions, and conclusions) ... ......... ... 1 2
Writing sentences ................. ............................... . I...1 2
Notetaking and quoting ......... ........................ .... 1 2
Editing and revising ........................ .............................. 2
Choosing words (avoiding wordiness, jargon, slang, sexist terms) ......... .......... 2
Other (specify)

22. Which of the following mechanics should be included in an undergraduate technical communications course
for aerospace engineers and scientists? (Circle the appropriate numbers)

Yes No

Abbreviations .................... ................................ .... 1 2
Acronyms ..................... .................................. .... 1 2
Capitalization .................... ................................ .... 1 2
Numbers ................... ................................... .. 1 2
Punctuation ..................... ................................ .... 1 2
References ..................... .................................. .... 1 2
S p ellin g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2
Sym bols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2
Other (specify)
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23. Which of the following on-the-job skills should be included in ý,l. .1111v.l , ,' i , ::ii;, ,t!
course for aerospace engineers and scientists" (Circle the aprprrial. ,1.

A bstracts . . . . . . . . . . . . . . . . . ... .
Letters ...................................... .
Memoranda ............. ................ .......... '
Technical instructions . . . . . . . . ............. .... -.
Journal articles ........................ ..2
Conference/Meeting papers ......... .
Literature reviews ........ ....................
Technical manuals . . . . . . . . . ... . .
News!, -er/newspaper articles .. . . . . . .. . . . . . . .. ..
Oral hnical) presentations .1.. . . . . . . . . .. 2
Techin:cal specifications ................................. . . .. .

Technical reports . . . . . . . . . . . . ...... . . . . . .. 2
Use of information sources ................. .......
Other (specify)

24. Do you use computer technology to prepare technical information? (Circle the appropriaitte ri1u,.ner

1. Always

2. Usually

3. Sometimes

4. Never

If you answered "never" to Question 24. please skip to Question 27. otthervise. ple•ae IUswP r QueTsIW 25.

25. How much computer technology increased your ability to, communicate technical ,crý.... .. . ' ircb. th
appropriate number)

1. Yes, a lot

2. Yes, a little

3. No, not really

4. No, not at all

26. Do you use any of the following software to prepare written technical infornati,,•n? ('irci the ,
numbers)

Word processing ... . . . . . . . . .
Outliners and prompters ................ ....
Grammar and style checkers ............. .... 2
Spelling checkers .................... .... .
Thesaurus ..........................
Business graphics . . . . . . . . . . . . . . . . . . .. ..
Scientific graphics ................... ... ... . 2
Desktop publishing . . . . . . . . ..... . . . . . ..
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27. How do you view your use of the following electronic/information technologies in communicating technical
information'? (Circle the appropriate number)

I don't use I don't use

I already it. but may it and doubt

Information Technologies !i-, it in the future if I will

Audio tapes and cassettes ..... ................ .... 1 2 3
Motion picture film. ...... ................... ..... 1 2 3
ViA- -tpe ................. ...................... 1 2 3
Desk top/electronic publishing .... .............. ... 1 2 3
Computer cassette/cartridge tapes .. ............ 1 2 3
Electronic Mail ........ ..................... .!.... 1 2 3
Electronic bulletin boards .... ................ .. 1 2 3
FAX or TELEX ................. .................... 1 2 3
Electronic data bases .............. .................. 1 2 3
Video conferencing .............. .. ................. 1 2 3
Teleconferencing. ......... .................... 1 2 3
Micrographics & microforms .......... ............... .1 2 3
Laser disc/video disc/CD-ROM.. ........ .............. 1 2 3
Electronic networks .............. ................... 1 2 3

28. At your work place, do you use electronic networks in performing your present duties?

1. Yes

2. No

3. No because I do not have access to electronic networks

If you answered "no" to Question 28, please skip to Question 34. If you answered "Yes" to Question 28,
please continue to Question 29.

29. At your work place, how do you access electronic networks?

1. By using a mainframe terminal

2. By using a personal computer

3. By using a workstation

30. How important is the use of electronic networks to performing your present duties?

Very Unimportant 1 2 3 4 5 Very Important

31. Based on a 40-hour work week, what percentage of your time do you use electronic networks?

_ Percentage of the past work week

52



32. Do you use electronic networks for the following purposes?

Yes No

1. To connect to geographically distant sites 1 2
2. For electronic mail 1 2
3. For electronic bulletin boards or conferences 1 2
4. For electronic file transfer 1 2
5. To log into remote computers for such things as computational

analysis or to use design tools 1 2
6, To control remote equipment such as laboratory instruments

or machine tools 1 2
7. To access/search the library's catalogue 1 2
8. To order documents from the library 1 2
9. To search electronic data bases (e.g., RECON) 1 2

10. For information search and data retrieval 1 2
11. To prepare scientific and technical papers which colleagues at

geographically distant sites 1 2

33. Do you exchange electronic messages or files with:

Yes No

1. Members of your work group 1 2
2. Other people in y'our organization (at the same geographic

site) who are not in your work group 1 2
3. Other people in your organization (at a geographically

different site) who are not in your work group 1 2
4. People outside of your organization 1 2

34. How likely would you be to use the following information if it was available in electronic format?

Very Very
Unlikely Likely

1. Data tables/mathematical presentations 1 2 3 4 5
2. Computer program listings 1 2 3 4 5
3. Online system (with full text and graphics)

for NASA technical papers 1 2 3 4 5
4. CD-ROM system (with full text and graphics)

for NASA technical reports 1 2 3 4 5

35. Which of the following best explains why you would not be using these materials in clectronic format?

1. No/limited computer access

2. Hardware/software incompatibility

3. Prefer printed format

4. Other (specify)
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36. Does your organization have a library/technical information center? (Circle the appropriate number)

1. Yes, in my building

2. Yes, but not in my building ---- , _Miles

3. No

If you answered "yes" to Question 36, please continue to Question 37. If you answered "no" to Question 36,
please skip to Question 39.

37. In the past six months, about how often did you use your organization's library/technical information
center?

Number of times in past 6 months

38. In terms of performing your present professional duties, how important is your organization's
library/technical information center? (Circle the appropriate number)

Not at all important 1 2 3 4 5 Very imr.

39. When faced with solving a technical problem, which of the following sources do you usually consult?

T
Please sequence these items (e.g., #1, #2, #3, #4, #5) or put an X beside the steps you did not use.

Sequence

Used my Dersonal store of technical information, including sources I keep in my office

-Spoke with co-workers or people inside by organizati, ,ri

-Spoke with colleagues outside my organization

-Spoke with a libarian or technical information specialist

Used literature resources (e.g., conference papers, journals, technical reports) found in my
organization's library)

(If you used none of the above steps, check here .)

These data will be used to determine whether people with different backgrounds have different
technical communication practices.

40. Sex:

1. Female

2. Male
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41. Education:

1. No degree

2. Bachelors

3. Masters

4. Doctorate

5. Other (specify)

42 Years of professional aerospace work experience:

_years

43. Type of organization where you work: (Circle ONLY ONE nur t -)

1. Academic

2. Industrial

3. Not-for-profit

4. Government

5. Other (specify)

44. Which of the following BEST describes your primary professional duties? (Circle ONLY ONE number)

01 Research

02 Administration/Mgt

03 Design/Development

04 Teaching/Academic (may include research)

05 Manufacturing/Production

06 Private consultant

07 Service/Maintenance

08 Marketing/Sales

09 Other (specify)

45. Was your academic preparatiorn as an:

1. Engineer

2. Scientist

3. Other (specify)

46. In your present jcb, do you consider yourself primarily an:

1. Engineer

2. Scientist

3. Other (specify)

47. Are you a member of a professional (national) engineering, scientific, or tcchnical socicty?

1. Yes

2. No
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